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Figure 1 Allocation of four quadrants divided by the
1st and 2nd inertia main axes of the rib eye on car-
cass cross section at the 6-7th rib.
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425.9kg, 445.1kg, 469.7kg) & O—EEHE (52.2cm?
49.4cm?, 40.5cm?) ICHEL, AHRTHOZHERE
PRRE VARG ICH -7 THBORAZTEELETE
(450.3kg) & UEFF/NEVEDICH -7 BMS F /38—
[ZDOWTRTRNTOREBET2EFE ARETH .

BRTARE T~ TOSERICEEE,HY (P <0.05),
BEFRE (28.79 = 1.83 2 A), MHE (27.20 £ 2.07 »
A), BEFNE (26.08 £ 138 »A), RKINRAFA ViE

(2039 + 1.32 1 B) OIETEN oK. BEAEER, BE

FOFE (469.5 = 53.1kg) &IV DA HE (469.7 & 33.3
kg) ICHBWT, REFDE (4409 + 58.7 kg) &3T3kiE
(443.2 £ 52.6kg) & Y ESFBEIIS{, BEFR LK
W2 A BEIEVWEREEET 5 RSN
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+ 7.9¢m? 7.90 £ 0.77cm) AEES(, RIRAZAL Y
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(2008) (CHEWTE, Ho B TRBOERAESH SR
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1BEF0IE (3.27), MR (2.85), RIARY A FE (1.96)
DIETHECEM -/ (P<0.05). Mol s
EFRBIIHE ML S (, ZERSERT ORI
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HOSAGEEERRE THLH, BIFEHOMIREIE
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5 (2008) (F," —RMBICEHBIN-BERELH W,
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Table 1 Means and standard deviations for carcass traits of Japanese Black, Japanese Brown, Japanese Black X
Holstein and Holstein cattle
Trait Japanese Black  Japaness Brown Japanese Black X Hoistein

(n = 1,739) (n = 105) Holstein (n = 1,362) (n = 88)
Slaughter age {mo) 28.79 = 1.83¢ 26.08 + 1.38° 27.20 £ 2.07° 20,39 = {.32®
Carcass weight (kg) " 440.9 +£58.7°  489.5 £ 53.1° 4433 £ 52.6° 469.7 =+ 33.3°
Rib eye area {cm?) 56.2 8.0 57.1 + 7.9 5.1 £ 7.1P 44.9 £ 5.2
Rib thickness (cm) 7.59 £ 0.9i° 7.90 & 0.77¢ 6.90 = 0.86 6.28 = (.74
Subcutaneous fat thickness {cm) 2.36 & 0.70° 2.87 £ 0.34° 2.62 £ 0.73° 2.41 = 0.75°
Yield score 7417 £ 1.27° 73.67 £ 1.40° 70.71 £ 147 69.35 & 0.96°
BMS No 5.2 + 2.1° 3.2 & {1.ib 3.1 £ 1.o0® 2.2 £ 0.5
BCS No 3.7 £ 0.8 3.8 £ 0.6 3.9 + 0.5° 4.1 %= 0.g6°
BFS No 3.0 0.2 3.0 £ 0.i% 2.9 £ 0.3 21 £ 0.3

ab.ad Vialues without a common superscript letter among breeds are significantly different at £ < 0.05.

Table 2 Least square means of image analysis traits for whole rib eye
at the 6-7th cross section of Japanese Black, Japanese Brown, Japanese
Black X Holstein and Holstein caitle i

© Japanese
Trait e Hown.  fladoc o
{n = 1,739) (n = 105) (n = 1,362) -
MP (%) 42.88° 32.82° 33.65° 22.33
CIM 1-5 (%) 8.87° 7.122 10.62° 11.47°
FIM (n/cm?) 3.41¢ 3.27° 2.85° 1.96°
ALL 96.89¢ 92.40° 88.60° 76.378
ALM 147.33° 143.33° 144 170 132.07°

abedyalues without a common éuperscript letler among breeds are signifi-

cantly different at 2 < 0.05.

'"MP = Marbling percent, CIM 1-5 = coarseness index of large 5 marbling
particles, Fivt = fineness index of marbling particles. AllL = average lu-
minance of lean, ALM = average luminance of marbling.
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AZ A VEGEOBVHRERICOEDS S VIENSE
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EENET216.3, RGBT 2200 EHRIVRS
1 IETEC HANICHEENELYLSVEESE
T5IEATER SN, BIETIOEEL, feihsciE
ERBENITDOTXTOBDOEBEICOVWTFRL
HYDEDOT, BN TATEEDS VBT SEVE
FROZEDEL WSRO & FWHESIC, REICLBRATE
BERAE>7-0hd Lirviai, ]

3. 1~ARRICHT 5EEFBITEEOSERLE

R3(CE, BRROERBITEEOR/IN_FEFHE%
SEISRLAZ. OBS (1999) FECLAELY, &
BEATTEOR/N_FFHEICE T 2RBHOZER

Table 3 Least square means of image analysis traits of each quadrant in rib eye at the 6-7ih cross
section of Japanese Black, Japanese Brown, Japanese Black X Holstein and Holstein cattle

Quadrant
Breed Trait! SD cv
_ First Second Third Fourth
Japanese Black MP (26) 43, 54° 42 .68 42.37* 44.24°  0.85 1.97
{n = 1,739) GIM 1-5 (%) 8.52° 10110 13.23° 14.060 2.61  22.70
FIM (n/em?) 3,90° 3.57° 3.298 3.39°  0.27  7.58
ALL 95.99° 96.75" 95. 45 97.28° 0.8 0.84
ALM 144.06°  143.23°  147.10°  150.75¢  3.41 2.33
Japanese Brown MP 32.85 32.39 31.92 33.47 0.865 1.99
(n = 108). CIM 1-5 6.79° 6.63 10,560 10.74 2.28  26.24
; FIM 3.57° 3.47° 3.158 3.2 0.20 5.92
ALL 92.11 93.37 91.95 93.46  0.80  0.87
ALM 142 47 141.28°  144.4%>  148.33° 3.09  2.14
Japanese Black Mp 34.11% 32.5% 32,53 85.81°  1.56  4.63
0 H——(-Jl?fglenz) CIM 1-5 9.89°  10.55°  13.56°  17.00° §.25  25.49
FIM 3,119 3.02° 2.84° 2.67°  0.20  6.73
ALL 88.86° 88.57° 87.70° 90.41¢ 1.3 1.27
ALM 142.01°  139.63°  144.55°  149.93¢ 4.44  3.08
Holstein (n = 88)  MP ' 20.26° . 19.70¢ 20.08° 24 54 228  10.77
CIM 1-5 7.05° 7.77 13,57 16.51°  4.58  40.77
FIM . 2.04° 2.17° 1,780 - 1.79%  0.19  9.94
ALL 76.72° 78.24% 7989  g0.97° . 1.87  2.36
ALM - 128.90° 128.89* 137.77° 140.99®°  6.19 4,62

abedyaluss without a common superscript letter among quadrants are significantly different at 7 < 0.05.

SD is the standard deviation of all quadrants.
CV is the coeificient of variation of all quadrants.

'MP = Marbling percent, CIM 1-5 = coarseness Index of larger § marbling particles, FIM = fineness index
of marbling particles, ALL = average luminance of lean, ALM = avarage luminance of marbling.
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Comparison of regional differences of nﬁarbling distribution in
rib eye among Japanese Black, Japanese Brown, Japanese
Black X Holstein and Holstein cattle using image analysis
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The purpose of this study was to compare regional differences of marbling distribution in the rib eye
among Jepanese Black, Japanese Brown, Japanese Black X Holstein and Holstein caitle using image analy-
sis. Digital images of the rib eye on carcass cross sections were taken between the 6th and 7ih ribs with
mifror type photography equipment. These images were divided into four quadrants by inertia main axes.
The following were calculated for each quadrant of the rib eye as well as the whole : marbling percent (MP),
coarseness index of larger 5 marbling particles (CiM 1~35), finenesé index of marbling (FIM), average of
luminance of lean (ALL) and average luminance of marbling {ALM). Coefficients of variation (CVs) between
least square means of the 1-4 quadrants of image analysis traits were treated as marbling arrangement
indicators, and these values were compéred among breeds. MP of whole rib eye in Japanese Black (42.88%)
was the highest, while those of Japanese Brown (32.82%) and Japanese Biack X Holstein (33.65%) were sim-
ilar at a moderate level, and MP in Holstein (22.33%) was the lowest. MP of the 1st and 4th quadrants were
higher than those of the 2nd and 3rd quadrants for all breeds. However, CV of MP in Holstein (10.77) and
Japanese Black X Holstein {4.63) were higher than other breeds (1.97-1.99). These results indicated that the
marbling arrangement of rib eye in Holstein was relatively off balance. CIM 1-5 of the 3rd and 4ih quadrants

were higher than those of the 1st and 2nd quadrants in all breeds. In contrast, FIM of the 1st and 2nd quad-

rants were higher than those of the 8rd and 4th quadrants in all breeds. CV of CIM 1-5 of Holstein was the
highest among breeds (40.77). Tendencies of characteristics of marbling arrangement in the rib eye were

-similar in all breeds, while degrees of bias for marbling distribution different for all breeds.
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